Step 1: Prepare input data (S-F coherence)
Dataset Coherence
Period (n = 2; cue/delay) × Frequency (n = 2; 10-25/25-40 Hz) × Layer (n = 13) a
Step 2: Extract pattern of coherence profiles by principal component analysis Step 3: Clustering coherence profiles by principal components values generated by data shuffling (n = 10,000 for each cluster). The Jaccard coefficients for clusters 1, 2, and 3 were in the top 0.01 % of the distribution, suggesting that clustering into clusters 1, 2, and 3 is significantly stable. See "Cluster analysis and choice of number of clusters" section in the Methods for details. at the 10−25 Hz frequency range, and the synchrony at both IG and SG was different between cue and delay periods (P = 0.0081 at IG and P < 0.0001 at SG). We also found a significant period effect (F = 7.19, P = 0.015) at 25−40 Hz. In cluster 2, both the period effect (F = 29.34, P < 0.0001) and the layer effect (F = 10.12, P = 0.0042) were significant at 10−25 Hz. In cluster 3, we found a significant period effect at 10−25 Hz (F = 18.89, P = 0.001). These results suggest that there is a significant change in the lower-frequency synchrony during cue and delay periods. *, P < 0.05; **, P < 0.01; and ***, P < 0.001;
comparison with zero by paired t-test, corrected for multiple comparisons. †, P < 0.05;
ANOVA. Error bars, mean ± s.e.m. showed that there was no significant main effect of monkeys (F = 0.00470, P = 0.946).
Note that the lack of significance for the monkey effect can result from the lack of statistical power. When the interaction in cluster 1 was examined separately for each monkey, there was a significant interaction in monkey-1 (F = 28.82, P = 0.0003 at 10−25
Hz) and a marginally significant interaction in monkey-2 (F = 5.42, P = 0.053 at 10−25 Hz).
These results indicate that laminar rerouting of coherence between the spiking activity in were significantly deeper than the average normalized cortical depth of the granular layer (z = 2.37, P = 0.0352, Wilcoxon's signed-rank test corrected for multiple comparisons with Bonferroni's method), while those in cluster 2 were not (P = 0.0616). across all datasets (c) and for each cluster (d) during the delay period. Two-way ANOVA for channels and clusters showed the main effect for channels to be significant (F = 9.98, P < 0.001), but there was no significant difference between clusters (F = 1.05, P = 0.365) or interaction between channels and clusters (F = 1.18, P = 0.256). Error bars, mean ± s.e.m.
Delay period
Cluster 2 Middle, STAγ power when maximum γ-power was observed at IG. Bottom, STAγ power when maximum γ-power was observed at SG. Error bars, mean ± s.e.m. with TE LFP at the phase channel were extracted to calculate the spike-triggered average of the TE γ-power at the amplitude channel. Error bars, mean ± s.e.m. The results showed that there was no significant PAC during the cue period. In contrast, during the delay period, PAC values were significant in all clusters in both correct and error trials (t-test, P < 0.05 corrected by Bonferroni's method), while PAC values differed slightly across clusters (twoway ANOVA for clusters and monkey's performance: F = 4.47, P = 0.015). It is noteworthy that PAC in the correct trials was not significantly different from that in error trials during both the cue and delay periods (F = 1.07, P = 0.30 for performance effect during the cue period; F = 0.022, P = 0.88 for performance effect during the delay period).
